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Experimental Details
Physical Measurements.  1H NMR spectra were recorded on a Varian Gemini 200
spectrometer and all shifts are referenced to TMS.  The fine splitting of pyridyl or phenyl ring
patterns is ignored and the signals are reported as simple doublets, with J values referring to the
two most intense peaks.  Elemental analyses were performed by the Microanalytical Laboratory,
University of Manchester and UV–visible spectra were obtained by using a Hewlett Packard
8452A diode array spectrophotometer.  Cyclic voltammetric measurements were carried out by
using an EG&G PAR model 283 potentiostat/galvanostat.  A single-compartment cell was used
with a Ag–AgCl reference electrode separated by a salt bridge from the platinum-disc working
electrode and platinum-wire auxiliary electrode.  Anhydrous acetonitrile (HPLC grade, distilled
under argon from CaH2) was used as the solvent and tetra-n-butyl ammonium
hexafluorophosphate, twice recrystallized from ethanol and dried in vacuo, was used as
supporting electrolyte.  Solutions containing ca. 10−3 M analyte (0.1 M electrolyte) were
deaerated by purging with N2.  All E1/2 values were calculated from (Epa + Epc)/2 at a scan rate of
200 mV s−1.
Data for 2-Methyl-11-(E-4-(dimethylamino)phenylethenyl)-6,7-dihydro-
dipyrido[1,2-a:2′,1′-c]pyrazinediium hexafluorophosphate (2). δH (CD3CN) 8.70–8.69
(2 H, m, C5H3N), 8.58 (1 H, s, C5H3N), 8.44 (1 H, d, J = 7.0 Hz, C5H3N), 8.09–8.04 (2 H, m,
C5H3N and CH), 7.92 (1 H, d, J = 8.1 Hz, C5H3N), 7.68 (2 H, d, J = 8.7 Hz, C6H4), 7.16 (1 H,
d, J = 15.6 Hz, CH), 6.85 (2 H, d, J = 8.8 Hz, C6H4), 5.00–4.94 (2 H, m, CH2), 4.86–4.81 (2 H,
m, CH2), 3.11 (6 H, s, NMe2), 2.82 (3 H, s, Me).  Anal. Calcd (%) for C2 3H2 5F1 2N3P2•H2O: C,
42.41; H, 4.18; N, 6.45.  Found: C, 42.68; H, 3.90; N, 6.42.
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Data for 2,11-Bis(E-4-(dimethylamino)phenylethenyl)-6,7-dihydro-
dipyrido[1,2-a:2′,1′-c]pyrazinediium hexafluorophosphate (3). δH (CD3CN) 8.64 (2 H,
s, C5H3N), 8.42 (2 H, d, J = 6.7 Hz, C5H3N), 8.07 (2 H, d, J = 15.8 Hz, CH), 7.92 (2 H, d, J =
6.4 Hz, C5H3N), 7.81 (4 H, d, J = 9.0 Hz, C6H4), 7.18 (2 H, d, J = 15.3 Hz, CH), 6.86 (4 H, d, J
= 8.5 Hz, C6H4), 4.81 (4 H, s, CH2), 3.11 (12 H, s, NMe2). Anal. Calcd (%) for
C3 2H3 4F1 2N4P2•1.5H2O: C, 48.55; H, 4.71; N, 7.08.  Found: C, 48.33; H, 4.57; N, 6.92.
Stark Spectroscopy.  The apparatus, experimental methods and data analysis
procedure were exactly as previously reported.1–3  Representative absorption and
electroabsorption spectra for salts 2 and 3 are shown in Figure S1.
Figure S1.  Stark spectra and calculated fits for 2 and 3 in external electric fields of 2.77 and
2.76 × 107 V m– 1, respectively.  Top panel: absorption spectrum showing experimental data
(red) and fit (green) for 2 and two Gaussian curves (red and green) utilized in data fitting for 3;
bottom panel: electroabsorption spectrum, experimental (blue) and fits (green) according to the
Liptay equation.4
Computational Procedures.  All theoretical calculations were performed on the
isolated gas-phase cations by using the Gaussian 035 program.  No attempts were made to
include solvents, which may explain some of the apparent differences between the experimental
observations and theory.  The molecular geometries were optimized using the B3P866
functional and the LanL2DZ7 basis set, assuming Cs symmetry for the cation in salt 1 and C2
symmetry for the cation in 3.  The same model chemistry was used for TD-DFT calculations
and the excited state dipole moments were calculated by using the one particle RhoCI density.
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Molecular hyperpolarizabilities at zero frequency were calculated by either the finite field
approach using the B3P86/LanL2DZ model or the coupled perturbed Hartree Fock method
(CPHF) using the HF/LanL2DZ model.  The default Gaussian 03 parameters were used in
every case.  Molecular orbital contours were plotted using Molekel 4.3,8 as shown in Figure S2
for the cationic chromophore in salt 3.
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Figure S2.  0.05 contour plots of the MOs involved in the lowest energy transitions of the
cation in salt 3, calculated from TD-DFT.
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